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Abstract 
The  purpose  of  this  study  is  to  analyse  the  impact  of  psychological  traits  on  earnings 
differentials between second-generation immigrants and individuals with native-born parents. 
The study is based on the cohort of men born in 1973 and residing in Sweden in December 
1990. In this paper we use an indicator of psychological ability measured in connection to the 
military enrolment test in Sweden. The results show that the measure of psychological traits is 
an  important  determinant  of  earnings  at  the  age  of  30.  Using  an  Oaxaca-Blinder 
decomposition we find that the earnings differences between second-generation immigrants 
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1. Introduction 
 
The  share  of  the  population  with  immigrant  background  is  growing  in  most  Western 
countries. In Sweden, as much as 12 percent of the population in 2003 was born abroad and 
approximately 9 percent of the Swedish born population had at least one foreign-born parent. 
It is well established that immigrants face adverse labour market outcomes compared to the 
native-born population; some of theses differences also seem to persist for the immigrant’s 
children.  On  average,  second-generation  immigrants  enter  the  labour  market  with  lower 
formal skills. Other individual characteristics may also be important for explaining labour 
market success; a fast growing literature highlights the importance of psychological traits 
such as self-esteem, motivation and emotional stability (see, e.g., Dunifon and Duncan, 1998, 
Heckman and Rubinstein, 2001, Bowles et al., 2001, and Osborne, 2005). Heckman (2000) 
states that education and labour market policies generally are based on misconceptions about 
the formation and relative importance of skills in that policies prioritise cognitive skills on the 
expense  of  non-cognitive  skills
1.  Psychological  traits  have  also  been  found  to  be  of 
importance  for  explaining  adverse  labour  market  outcomes  for  individuals  with  minority 
background (see e.g., Carneiro et al., 2005). 
The purpose of this paper is to analyse the importance of non-cognitive skills for 
explaining earnings differences between second-generation immigrants and individuals with 
native-born  parents.  The  impact  of  non-cognitive  skills  is  studied  by  using  a  measure  of 
psychological  traits  from  the  Swedish  military  enrolment  test.  The  measure  is  set  up  to 
capture characteristics such as emotional stability and social ability and aims at identifying 
                                                 
1 Psychological traits and non-cognitive skills are used synonymously in the paper.   3 
those with an ability to deal with extraordinary situations. The empirical analysis is based on 
the cohort of men born in 1973 and residing in Sweden on December 31, 1990.
2 
Much research effort has been put into explaining the labour market outcomes 
for  immigrants;  far  less  empirical  research  has  been  presented  for  their  children.  Labour 
market outcomes for second-generation immigrants in Sweden have previously been studied 
by for example Ekberg (1997), Schröder and Vilhelmsson (1998), Rooth and Ekberg (2003), 
and Nordin and Rooth (2007).
3 In a comprehensive study, Rooth and Ekberg (2003) find that 
second-generation immigrants with a non-European or South European background are much 
more likely to be unemployed compared to natives. Adverse patterns are also found for these 
groups with respect to annual earnings. Furthermore, using an Oaxaca-Blinder decomposition 
they show that the lower earnings for non-European and South European groups are foremost 
unexplained, i.e. the difference in earnings is not due to differences in endowments (personal 
attributes). Instead the gap can be explained by differences in returns to the endowments, or 
possible by unobserved characteristics not included in the model. In a recent study by Rooth 
and Nordin (2007) a test of cognitive skills from the military enlistment test is added to the 
data set used by Rooth and Ekberg (2003). The results indicate that the test variable is an 
important determinant of earnings differences. In an earlier study Ekberg (1997) found only 
small differences in unemployment rates between second-generation immigrants and natives 
born  before  1970.  The  opposite  result  was  found  in  Schröder  and  Vilhelmsson  (1998). 
Studying second-generation immigrants born after 1970, they found that the probability of 
being unemployed increases by one third if an individual is a second-generation immigrant (at 
least one parent born abroad).  
                                                 
2  The  fact  that  we  want  to  highlight  the  importance  of  non-cognitive  skills  such  as  psychological  ability 
measured in the military enlistment test restricts us to only consider men in this study. 
3 A number of studies on U.S. data have also considered second-generation immigrants, e.g. Borjas (1993, 1994).   4 
Our  paper  contributes  with  the  non-cognitive  dimension  of  individual  skills; 
furthermore,  extensive  register  data  allows  us  to  identify  individual  differences  in  the 
adolescence  more  narrowly  than  previous  studies  using  Swedish  data,  e.g.  more  specific 
measures of efficiency in the human capital (grades from 9
th year of compulsory school). We 
also believe that the paper can contribute to the empirical literature on psychological traits and 
labour market outcomes; since we use an evaluation conducted by psychologists for the entire 
cohort of men, we do not have to rely on self-evaluations in small samples that are common in 
the  literature.  Using  a  detailed  Oaxaca-Blinder  decomposition  (see  Yun,  2005)  we  try  to 
answer  to  what  extent  the  earnings  differentials  can  be  explained  by  differences  in 
endowments or differences in returns from endowments, i.e. the explained and unexplained 
part of the earnings difference is further disaggregated to the contribution of the separate 
variables and their coefficients.  
The main finding in the paper is that the measure of non-cognitive skills from 
the military enrolment test explains a relatively large part of the earnings differences between 
individuals with Swedish born parents and second-generation immigrants. Thus, the results 
indicate that the psychological traits that are evaluated in the military enrolment test are also 
rewarded in the labour market. It is differences in endowments of the psychological traits 
between the groups that matter; most groups are rewarded equally for a given endowment of 
psychological  traits.  Individuals  with  Swedish  born  parents  have  higher  endowments 
compared to second-generation immigrants. One interesting observation is that individuals 
with one Swedish born parent and one foreign born parent end up between the groups with 
two  Swedish  born  parents  and  two  foreign  born  parents.  It  is  tempting to  interpret  these 
differences as some Sweden specific traits that are rewarded in the labour market.  
The rest of the paper is organised as follows. In section 2, we briefly discuss 
psychological traits and their impact on labour market outcomes. In section 3, we present the   5 
empirical model and our research strategy. Data is described in section 4, and the results are 
presented in section 5. The paper is concluded in section 6. 
 
2. Psychological traits and labour market outcomes 
 
In this section we will present some of the research that focuses on psychological traits and 
labour market success. As an introduction, we discuss the measure of psychological traits that 
is obtained in the enlistment test and how it might relate to the literature. The short literature 
summary is used as a guideline in our selection of variables and the interpretation of the 
results. 
 
The enlistment evaluation of psychological traits 
The empirical analysis in this paper relies on an evaluation of psychological traits in the 
military enrolment test. The evaluation is set up to capture individual characteristics such as 
emotional  stability  and  social  ability.  The  non-cognitive  ability  is  measured  on  a  scale 
between one (low) and nine (high). The main purpose of the evaluation is to identify the 
individual’s ability to handle stress and to work under extraordinary situations, e.g. combat 
situations during wartime (see Carlstedt, 2003). In contrast to many other measures that have 
been used in the empirical literature, the measure of psychological traits in this study is based 
on evaluations of professional psychologists. This means that the measure does not rely on 
self-evaluations.  The  measure  is  also  available  for  almost  the  entire  cohort  of  men.  The 
individuals  are  evaluated  in  the  military  enrolment  test  at  the  age  of  18-19.  Thus,  the 
evaluation is conducted before most individuals enter the labour market. 
Studying  U.S.  soldiers  in  the  Korea  War  Egbert  et  al.  (1957)  developed  an 
evaluation method upon which the Swedish enlistment test is based. Egbert et al. identified   6 
links  between  individual  characteristics  and  “fighting  performance”  by  studying  the 
individual’s  background,  and  interviewing  peers  and  officers  from  the  battlefield.  This 
knowledge was used to develop question batteries aiming at identifying “fighters” and “non-
fighters”. Applied to the Swedish enlistment test, the question batteries are adapted to the 
Swedish  environment  and  the  time  period  for  the  relevant  cohort  (see  Carlstedt,  2003). 
Interviews  concerning  child  hood,  living  conditions,  school  experiences,  commitments  in 
sports associations, etc., are potential indicators of how the individuals interact with others 
and how they behave under extraordinary situations. 
Carlstedt (2003) has analysed the measure of psychological traits for the cohorts 
of men in Sweden born 1972-1983 and found that men with Swedish born parents have the 
highest results followed by second-generation immigrants and first-generation immigrants. 
This pattern is also evident for the 1973 cohort that is studied in this paper. Carlstedt (2003) 
argues  that  the  evaluation  is  ethnically  biased  and  that  it  is  not  possible  to  construct  an 
evaluation method that is independent of ethnic and cultural background. It might be tempting 
to  interpret  the  ethnic  diversity  in  psychological  traits  in  terms  of  an  ethnically  biased 
evaluation method. However, a conclusion of the existences of ethnic bias based solely on 
exploratory analysis is too strong.  One observation in our data is that individuals with one 
Swedish  born  parent  and  one  foreign  born  parent  end  up  between  the  groups  with  two 
Swedish born parents and two foreign born parents. Such a pattern may indicate that there is a 
Sweden specific non-cognitive skill. At the same time, an observation that contradicts the 
“Sweden specific” skill is that men with both parents born in other Nordic countries have the 
lowest  result  compared  to  the  other  groups.  The  Nordic  countries  should  be  “closer”  to 
Sweden than other regions with respect to ethnicity and culture.  
Our point of departure is that the evaluation of psychological traits might be 
ethnically biased, but we cannot test this hypothesis. However, we are able to study if the   7 
evaluation of psychological traits in the military enlistment test is a predictor of earnings at 
the age of 30 and if this characteristic can explain earnings differences across groups. 
 
Theoretical underpinnings 
The  general  approach for  studying  labour market  success  has  its  starting  point  in  human 
capital theory and focuses on the individual’s cognitive ability and returns to education. There 
is also a fast growing literature that provides evidence that several dimensions of individual 
ability and traits beyond cognitive skills are important for explaining labour market outcomes; 
for example, self-esteem (Waddell, 2006), motivation (Condon and Kiker, 1979; Long, 1995, 
Dunifon and Duncan, 1998), as well as aggression and withdrawal (Osborne, 2000).  
What is it that the labour market rewards in the context of psychological traits? 
As pointed out by Bowles et al. (2001), non-cognitive skills are not likely to be captured by a 
single measure like cognitive skills and IQ. From a theoretical point of view, the relation 
between  non-cognitive  skills  and  labour  market  outcomes  is  not  straightforward.  Several 
psychological  traits  can  be  productivity  enhancing;  it  is  easy  to  see  that  personal 
characteristics  such  as  social  ability  and  emotional  stability  can  increase  productivity. 
However, other individual characteristics that are not foremost seen as productivity enhancing 
have  also  been  found  to  correlate  with  labour  market  outcomes.  In  a  “Schumpeterian 
economy”, which is characterised by technological and organisational changes and persistent 
disequilibrium  rents,  some  individuals  with  characteristics  such  as  aggressiveness  and 
ambition  may  have  better  ability  to  capture  the  rents.  Further,  if  the  labour  market  is 
characterised  by  asymmetric  information,  the  principal  agent  problem  becomes  relevant. 
Bowles et al. (2001) present a model of incentive enhancing preferences. The main feature of 
the  model  is  that  employers  are  not  able  to  observe  effort  among  employees;  contracts   8 
between employers and employees can only stipulate the working time and not the effort. The 
incentive-enhancing preference increases the effort for a given wage incentive.  
A  question  that  is  central  when  studying  second-generation  immigrants  is 
whether differences in earnings that is associated with national origin tends to diminish over 
generations (see e.g., Borjas, 1994, for a discussion). Our data indicates that earnings are 
more homogeneous among the second generation compared to the first generation. However, 
it  is  also  clear  that  parental  characteristics  such  as  birth  region  and  education  level  are 
correlated with psychological traits of their offspring. With these differences as a starting 
point, through what channels do the parents’ affect the formation of different psychological 
traits and cognitive skills? Parents and the home environment are important for supporting the 
children  during  the  school  years  and  there  is  solid  empirical  evidence  that  parental 
background influences education choices and achievements by their children. Sociologists 
have highlighted the importance of the parents’ endowments of cultural as well as social 
capital  for  supporting  the  offspring  (see  Farkas,  2003,  for  a  discussion).  The  parents’ 
endowment of social capital, e.g. the access to social networks through neighbourhoods and 
other parents, may be very important when the child’s cognitive and non-cognitive skills are 
formed.  
 
3. Empirical model 
 
In this section we present the empirical model and our research strategy for analysing the 
impact of psychological traits on earnings differentials between native Swedes having two 
Swedish parents and second-generation immigrants. Following Rooth and Ekberg (2003), we 
conduct  an  Oaxaca-Blinder  decomposition,  i.e.  the  difference  in  annual  earnings  is 
decomposed into one part that is explained by differences in endowments and a second part   9 
that is explained by differences in the coefficients. The first part is generally referred to as the 
“explained” part and the latter is referred to as the “unexplained” part. A recently developed 
extension  of  the  Oaxaca-Blinder  decomposition  (see  Yun,  2005)  allows  us  to  conduct  a 
detailed  decomposition,  i.e.  the  two  components,  the  explained  and  unexplained  part  can 
further be disaggregated to show the impact of the separate variables.  
 
3.1 The Oaxaca-Blinder decomposition 
The following earnings equation is estimated for each group   
 
  
lnEi = Xi  + i  (1) 




Xiis a vector of explanatory 
variables, β is a vector of parameters to be estimated and εi is an error term. The properties of 
the ordinary least square estimator implies that the mean difference in predicted earnings 
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The right hand side of equation (3) has two components; the first term, 
  
ˆ    
N(X 
N   X 
SG), can be 
interpreted  as  the  difference  in  earnings  that  is  explained  by  differences  in  observed 
endowments. Note that the decomposition uses 
  
ˆ    
Nwhen calculating the explained part. There 
are two reasons for this choice. First, is quite natural to take the pay-off-scheme for natives as 
the non-discriminatory benchmark. Secondly, since we will compare four second-generation   10 
groups with the group of natives, the analysis is facilitated if we use the same parameter 




SG( ˆ    
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SG), can be interpreted as the effect of being a native Swede instead of being 
a second-generation immigrant, i.e. the unexplained part.  
 
3.2 Identification in detailed decompositions
 
The Oaxaca-Blinder decomposition is often used to analyse wage discrimination in the labour 
market. It is tempting to disaggregate the explained and unexplained parts to the different 
variables and their coefficients (see, e.g., Oaxaca, 1973, Cunningham and Zalokar, 1992). 
However, in some cases it is not straightforward to conduct a detailed decomposition, e.g. 
when  dummy  variables  are  used  (see  Jones,  1983,  and  Oaxaca  and  Ransom,  1999).  The 
inclusion of dummy variables introduces an identification problem since the constant term 
becomes dependent on the choice of reference group. A few papers have proposed solutions 
to  the  identification  problem  (see  Suits,  1984,  Gardeazabal  and  Ugidos,  2004,  and  Yun, 
2005). Suits (1984) and Gardeazabal and Ugidos (2004) suggest normalised regressions as the 
solution to the identification problem, imposing restrictions on the parameters. Yun (2005) 
present an intuitive approach based on averaging of the parameters, i.e. using the fact that 
different reference groups give different parameter estimates. In this paper we follow the 
solution suggested by Yun (2005), which is based on the averaging idea. However, note that 
there may still be problematic to determine the size of the unexplained part for variables that 
do not have a natural zero point, i.e. an arbitrary linear transformation of a variable will 
change the magnitude of the separate variables the unexplained part. 
 
 
   11 
4. Data 
 
The empirical analysis in this paper is based on the cohort of men born in 1973 and residing 
in Sweden in December 31, 1990. Data have been obtained from The Statistics Sweden (SCB) 
and The National Service Administration (Pliktverket).  
The cohort consists of 112 851 individuals, 57 709 men and 55 142 females. 
Due  to  the  fact  that  we  rely  on  data  obtained  from  the  military  enlistment  test  we  only 
consider men in the analysis. Although a small number of females have done the military 
enlistment  test,  this  group  has  been  excluded  since  they  are  not  likely  to  constitute  a 
representative sample of the female cohort. Of the cohort of men, a total of 46,305 (80.2 
percent) are born in Sweden having Swedish born parents, 4,095 individuals (7.1 percent) are 
foreign born, and 7,309 individuals (12.7 percent) are born in Sweden having one or two 
foreign born parents. The number of observations only allows us to consider three regions in 
the analysis, individuals with both parents born in Sweden (Both Swe) are compared with 
individuals with two or one parents born in other Scandinavian countries (Both North and 
One North) and individuals whose parents are born outside EU15 (Both non-EU15 and One –
non-EU15)
4. The EU15 group is relatively small and excluded from the analysis.  
The process of compiling the data set has resulted in a “positive selection” of 
individual  and  parental  characteristics.  Average  values  on  variables  not  coming  from  the 
enlistment test are “better” for the group that has undertaken the test than for the cohort as a 
whole (foreign born and EU15 excluded). The positive selection is stronger in the second-
generation groups than for “Both Swe”, as a consequence the differences between groups that 
we present below is notably smaller than for the entire cohort.  
                                                 
4 Individuals with parents born in North America or Oceania are not included.   12 
Table 1 presents the average values of the dependent and independent variables 
for the five heritage groups. The dependent variable is the log of annual income (SEK 100) 
for the year 2003.
5 The cohort is thus 30 years old when earnings are measured. Individuals 
with an annual income less that SEK 40,000 are excluded.
6 As can be seen from the table, the 
group with two Swedish born parents has the highest average income and the lowest average 
income are found for individuals with both parents born outside EU15.  
Some interesting patterns are found when looking at the main variable of the 
study, the non-cognitive ability. The measure of psychological ability ranges from one (low) 
to nine (high), the average value is five for the population. The highest mean is found for the 
group with two Swedish born parents and the groups with both parents born in other Nordic 
countries  or  outside  the  EU15  have  the  lowest  average  ranking  of  psychological  ability. 
Another pattern for the psychological ability is that the group with one Swedish born parent 









                                                 
5 Annual income is measured as gross wages including incomes farm property, sickness allowance, and parental 
allowance. 
6 Björklund and Antelius (2000) argue that using Swedish data and excluding individuals with very low earning 
makes it possible to interpret earnings as hourly wages. We have also estimated the models with SEK 80,000 as 
the cut-off point, the main results were not altered.   13 
Table 1. Mean values 
Variable  Both Swe  Both North  One North  Both non-EU15  One non-EU15 
Ln income  7.81  7.77  7.76  7.73  7.76 
Non-cognitive ability (NC)  5.33  4.66  5.01  4.70  5.14 
GPA 9
th year  3.20  3.02  3.08  3.25  3.24 
Income Fam (SEK 10,000)  26.80  22.33  25.21  19.11  26.13 
Education Family  2.96  2.12  2.88  2.48  3.33 
Education 1  0.056  0.082  0.070  0.040  0.064 
Education 2  0.277  0.406  0.309  0.252  0.207 
Education 3  0.230  0.241  0.264  0.282  0.209 
Education 4  0.161  0.132  0.151  0.196  0.168 
Education 5  0.276  0.140  0.206  0.230  0.352 
Average education  3.32  2.84  3.11  3.32  3.53 
Experience  8.32  9.62  8.95  8.54  7.48 
Married  0.212  0.188  0.182  0.322  0.192 
Local unemployment  4.40  4.27  4.42  4.72  4.31 
Number of observations  27,557  478  1,277  326  469 
 
Grade point average (GPA) in ninth year of compulsory school, five being the best grade, is 
highest  for  individuals  with  one  or  two  parents  born  outside  EU15.  The  lowest  GPA  on 
average is found for groups with one or two parents born in another Nordic country. Although 
the group with both parents born outside EU15 has an average grade from compulsory school 
that is slightly higher than the group with two Swedish born parents, the average rating of the 
psychological  ability  is  substantially  lower.  Interesting  to  note  is  that  despite  that  the 
education level for the parents born outside the EU15 is relatively low, their children have the 
highest average grade from compulsory school. The average grades for the group with one 
Swedish born parent and one parent born outside EU15 are also relatively high. A striking 
feature is that the groups with background from another Nordic country have lower GPA’s. 
A  natural  starting  point  for  the  discussion  of  earnings  differentials  and 
differences in personal traits is to compare parents’ education levels and earnings between the   14 
groups.
7 Family income consists of the average income for the mother and father (Income 
Fam). The family income is measured as an average of annual earnings for the years 1990-
1992. It is evident that earnings differences are considerable in the parental generation. The 
family income is highest in families with two Swedish born parents and lowest in the group 
with both parents born outside the EU15. The variable Education Family measures the highest 
education level among the parents. The variable range between 1 and 5 where the lowest level 
is compulsory school and the highest level is  more than 2 years of college or university 
education. The group with one Swedish born parent and one parent born outside EU15 has the 
highest education level on average.  
  Five levels of education for the individuals are included in the analysis. The first 
level is compulsory school. The second and third levels are two and three/four years of upper 
secondary  school  (Education  2  and  Education  3).  Education  4  is  up  to  two  years  of 
college/university education and Education 5 is more than two years of college/university 
education. For an exploratory purpose, the average education level is also presented in the 
descriptive statistics. The highest education level is found in the group with one parent born 
outside EU15. The group with both parents born in another Nordic country deviates strongly 
from the other groups. Only 14 percent of this group has more than two years of higher 
education, which can be compared to nearly 28 percent for the “Both Swe” group. 
  Three other control variables are considered; experience captures the number of 
years since the highest level of education was obtained, marital status is also included as an 
explanatory  variable  in  the  model,  and  finally  a  variable  measuring  the  regional 
unemployment level is included. 
                                                 
7 Parental variables are available for the years 1990-1992 for individuals living with their (house) parents. Thus, 
the parents are not necessarily the biological parents. Note that the origin of the second-generation immigrants is 
based on the biological parents.   15 
Table  2  presents  correlations  between  the  non-cognitive  ability  and  the 
dependent variable and three main explanatory variables. The correlation between the non-
cognitive  ability  and  income  ranges  between  0.16  and  0.27.  As  expected,  the  correlation 
between  non-cognitive  ability  and  parental  characteristics  is  not  negligible.  Parental 
characteristics and the home environment are likely to affect psychological traits. As can be 
seen from Table 2, the correlation between psychological ability and the average grade in the 
9
th year of compulsosy school is relatively strong. The correlation is strongest for the group 
with both parents born outside the EU15 and weakest for the group with one parent born 
outside EU15.  
 
Table 2. Correlations: non-cognitive ability (NC) – ln income, 
education family, income parents, grade point average (GPA) 
Group    lnE  Educ. fam.  Inc. par.  GPA 
Both Swe  NC  0.215  0.245  0.212  0.453 
Both North  NC  0.188  0.182  0.196  0.459 
One North  NC  0.166  0.230  0.238  0.428 
Both non-EU15  NC  0.182  0.226  0.215  0.471 





The estimation results are presented in three stages. Firstly, the OLS estimates for the separate 
groups  are  presented  in  Table  3.  Thereafter,  the  results  from  the  Oaxaca-Blinder 
decomposition are discussed (Table 4). The decomposition is essentially a combination of the 
OLS estimates and the descriptive statistics for the groups of different heritage. Finally, the 
detailed Oaxaca-Blinder decomposition on explained differences are presented in Table 5.   16 
OLS regressions 
A result that appears to be robust in the OLS regressions regardless of model specification is 
that the non-cognitive ability has a positive impact on annual earnings at the age of 30. The 
result holds for all groups except for the “Both non-EU15” group where the effect is not 
significant. The impact of non-cognitive ability on earnings is strongest for the “One non-
EU15” group, the effect is twice as large as for the “Both Swe” group.  
The parameter for the grade point average from 9
th year of compulsory school is 
positive for all groups although not significantly determined for the “Both North” and “One 
non-EU15” groups.
8 The individuals in the “Both non-EU15” group have the largest return of 
GPA. As was mentioned above, this group is the only one where the parameter for non-
cognitive  ability  is  not  significantly  determined.  This  group  has  the  highest  grade  point 
average but a relatively low non-cognitive ability on average. In the “Both non-EU15” group 
the correlation between GPA and the non-cognitive ability is also the highest of all groups, 
although not so strong compared to the other groups that it reasonably could eliminate the 
effect of the non-cognitive variable. 
The  income  of  the  parents  has  a  positive  effect  on  annual  earnings  for  the 
offspring.  The  effect  of  education  level  among  the  parents  is  ambiguous.  The  effect  is 
negative but only significantly determined for the “Both Swe” group. The negative effect may 
be explained by the fact that the income and education variables are correlated. When leaving 
out the income variable the effect of parental education on earning is positive.
9 
 
                                                 
8 We have also estimated the model with the cognitive test score from the enlistment test instead of the GPA. 
The qualitative results throughout the rest of the paper are not sensitive to this alteration.  
9 The main results are not affected if one of the variables is excluded. 
   17 
 
The  parameter  estimates  for  the  individuals’  education  levels  are  positive  except  for  the 
parameters for level two and three for the “Both Swe” group. The results indicate that effect 
of more than two years of higher education is significant for all groups. Experience, measured 
as the number of years since the highest education was obtained, has a positive effect on 
earnings. Two additional experience variables are included. These variables are measured as 
the squared deviation from the mean, the first one is the negative deviation from the mean and 
the second is the positive deviation from the mean. The negative deviation from the mean is 
negatively associated with earnings, which is expected. The effect of the positive deviation is 
Table 3 OLS-estimates on the groups separately, p-values in parenthesis 
 












































































































































































           
R
2 adj  0.1860  0.1965  0.1898  0.2056  0.2087 
Observations  27557  478  1277  326  469 
Note: Standard errors White corrected for heteroscedasticity.   18 
on the other hand ambiguous.
10 Marriage is positively associated with earnings at the age of 
30, especially for the group “Both non-EU15”. The unemployment rate in the municipality 
where the individual is residing in 2003 is negatively associated with earnings (except for the 
“Both non-EU15” group”). 
 
The Oaxaca-Blinder decomposition 
The Oaxaca-Blinder decomposition presented in Table 4 is based on the parameters from the 
OLS estimations presented above. The group with two Swedish born parents is used as the 
reference group. The total difference that appears in the first row is therefore the difference in 
average earnings between the “Both Swe” group and the corresponding group of second-
generation immigrants. The difference in earnings range from 0.0413 for the group with two 
parents born in another Nordic country, to 0.082 for the group with both parents born outside 
EU15. Note that the “contribution” of the non-cognitive skill to the explained part is presented 
in the table, i.e. a sneak peek on the detailed decomposition presented in the next section is 
given. 
The total difference for the “Both North” group is 0.0413 and the explained part 
is 0.0470, i.e. the explained part is actually larger that the observed total difference. The 
interpretation is that, given the observed differences among explanatory variables, the models 
predict  that  earning  differences  should  be  larger.  There  is  no  significant  “unexplained” 
earning difference between the groups, i.e. it is differences in the observed characteristics that 
explain differences in annual income between the groups. As can be seen from the table, the 
non-cognitive ability has a relatively large impact on the earning difference. Nearly half of the 
                                                 
10 If the squared experience is included instead of the positive and negative deviations, the main results are not 
affected.   19 
explained difference is attributed to non-cognitive ability when the “Both North” group is 
compared to the “Both Swe” group.  
 
Table 4. The Oaxaca-Blinder decomposition, p-values in parenthesis 







































         
If NC not included         
















Change in explained difference 









Note: The contribution of the non-cognitive ability to the total explained difference is derived 
through the detailed decomposition presented in Table 4. 
 
The total difference is higher for the “One North” group and the unexplained part is much 
higher for this group. Non-cognitive ability has less impact on the earnings difference in this 
case where only one of the parents is born in another Nordic country. However, the non-
cognitive  ability  still  explains  a  substantial  part:  one  third  of  the  explained  part  can  be 
attributed to the non-cognitive ability. 
In the third column, the comparison between “Both non-EU15” and “Both Swe” 
is presented. In this case the total difference is large (0.082), furthermore, the unexplained 
part  of  the  total  difference  is  quite  large.  The  result  reflects  what  can  be  seen  from  the 
descriptive statistics. The average earning of this group is considerable lower compared to the   20 
“Both Swe” group. A somewhat surprising fact is that this group actually has a higher grade 
point  average  than  the  “Both  Swe”  but  the  average  non-cognitive  ability  is  substantially 
lower.  The  non-cognitive  ability  does  play  an  important  role  for  explaining  the  earnings 
difference. A crucial question is to what extent the relatively low non-cognitive ability of the 
group is a result of discrimination. This is a question that cannot be answered within the scope 
of this paper. It is tempting to interpret the relatively large unexplained part as a result of 
labour market discrimination although such conclusion is far too rash. 
The  total  difference  in  earnings  is  smaller  when  one  of  the  parents  is  born 
outside EU15 (0.0481). However, the model is less able to explain the earning difference and 
the contribution of the non-cognitive ability to the explained difference is small. In this case 
one might find an explanation in the fact that the total earning difference is in parity with 
“Both North” groups although the “One non-EU15 group” has a grade point average and 
average non-cognitive ability that is relatively high. Once again it is tempting to think in 
terms of discrimination when analysing the earnings difference. 
In the bottom part of the table an alternative way of displaying the importance of 
non-cognitive  ability  in  explaining  earnings  differences  is  given.  The  unexplained  and 
explained part of the total difference is presented for estimations where the non-cognitive 
ability is excluded. The explained part is of course smaller. The most considerable changes 
are found for the “Both North” and “Both non-EU15” groups. The explanation is that the 
groups  with  one  Swedish  parent  have  higher  non-cognitive  ability  on  average;  the 
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The detailed decomposition 
In  the  previous  discussion  it  was  clear  that  the  non-cognitive  ability  is  an  important 
determinant  of  income  differences  between  second-generation  immigrants  and  those  with 
Swedish born parents. In the detailed decomposition that is presented in Table 5 below, the 
contribution of different characteristics to the explained earnings difference is shown. It is 
then possible to compare the relative importance of the non-cognitive ability compared to the 
other explanatory variables.
11 
Note that only the explained differences are shown in the table. The reason is 
that the size of the unexplained part is not possible to determine for variables that do not have 
a  natural  zero  point,  e.g.  the  non-cognitive  ability.  This  means  that  an  arbitrary  linear 
transformation  of  a  variable  changes  the  result.  The  main  result  from  the  detailed 
decomposition, which has already been noted in the previous discussion, is that the non-
cognitive ability contributes significantly to the explained part of the earnings differences 
between groups.  
The detailed decomposition reveals that for the “Both North” group the non-
cognitive ability explains almost half of the explained part and almost twice as much as the 
grade point average.
 12 The contribution of non-cognitive ability is also relatively large for the 
“One North” and “Both non-EU15” groups. The contribution of the non-cognitive ability 
seems to be smaller for the “One non-EU15” group. In the detailed decomposition we also 
found a significant unexplained difference with respect to non-cognitive skills for the “Both 
non-EU15 group” (not presented in the tables). However, this group experiences a greater 
return  to  non-cognitive  ability  compared  to  the  “Both  Swe”  group.  To  summarize  the 
                                                 
11 Note that all categories are included in the detailed decomposition, i.e. all education levels including education 
one as well as unmarried and married, this follows from the averaging strategy proposed by Yun (2005). 
12 If we use the cognitive test score instead of the GPA the relative importance of the non-cognitive ability is 
even stronger.   22 
discussion of the non-cognitive ability, it seems safe to argue that the importance of non-
cognitive ability for explaining earnings differences is unambiguous. 
For the “Both non-EU15” and the “One non-EU15” groups the contribution of 
GPA is negative which is explained by the fact that these groups have higher GPA than the 
“Both  Swe”  group.  However  the  effect  is  not  significantly  determined.  Among  the  other 
variables it is clear that parental income has a significant and relatively large contribution to 
the explained difference, except for the “One non-EU15” group. Parental education does on 












































Table 5. Explained Differences for the detailed decomposition, p-values in parenthesis 
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0.0077   24 
6. Discussion 
 
In this study, we have analysed the impact of non-cognitive ability on earnings for Swedish 
men at the age of 30. Our results clearly indicate that the non-cognitive ability, evaluated by 
psychologists  at  the  military  enlistment  test,  is  a  good  predictor  of  annual  earnings. 
Furthermore, the psychological ability is an important determinant of earnings differences 
between second-generation immigrants and those with Swedish born parents. The Oaxaca-
Blinder decomposition indicates that it is differences in the access to this ability, rather than 
differences in returns, that can explain earning differences between groups. 
It is important to note that there is a positive selection of the individuals that are 
studied since we rely on data from the enlistment test. The selection in the group of second-
generation  immigrants  is  even  more  positive  compared  to  the  group  with  Swedish  born 
parents. Furthermore, the parental generation in this study is more likely to be well integrated 
compared to later immigrants, where migration were more driven by refugee reasons. Despite 
this positive selection, we have concluded that non-cognitive ability is important for labour 
market outcomes, and that the endowment of these characteristics varies between groups with 
different heritage.  
Although we know the purpose of the measure of non-cognitive ability, i.e. what 
personal traits that the armed forces are looking for, the measure is to some extent a black box 
in the sense that we do not know the ground for the judgement. This paper has merely shown 
that the measure of non-cognitive ability matters for labour market outcomes. It requires a 
large research effort to understand how individual acquires these skills and especially to what 
extent these skills have an ethnic and cultural dimension. One possible explanation is that the 
measure actually captures personal traits that to some extent are “Sweden specific”.  
   25 
References  
 
Borjas,  G.J.  (1993)  The  Intergenerational  Mobility  of  Immigrants.  Journal  of  Labour 
Economics 11, 113-135. 
 
Borjas, G.J. (1994) The Long-Run Convergence of Ethnic Skill Differentials: The Children 
and Grandchildren of the Great Migration. Industrial and Labor Relations Review 47(4), 553-
573. 
 
Bowles, S. and Gintis, H. (1976) Schooling in Capitalist America. New York: Basic Books. 
 
Bowles, S., Gintis, H. and Osborne, M. (2001) Incentive-Enhancing Preferences: Personality, 
Behaviour, and Earnings. American Economic Review 91, 155-158. 
 
Carlstedt, B. (2003) Mönstring och uttagning till plikttjänst och dess relation till provresultat 
och  pyskologbedömningar  –  en  jämförelse  mellan  svenskar  och  invandrare. 
Försvarshögskolan – ILM, Serie F:21. Institutionen för ledarskap och management. 
 
Carneiro, P., Heckman, J.J., and Masterov, D.V. (2005) Labour market discrimination and 
racial differences in premarket factors. The Journal of Law and Economics 48. 
 
Condon,  C.M.  and  Kiker,  B.F.  (1979)  The  impact  of  motivation  and  socioeconomic 
background on earnings. Economics Letters 2, 287-294. 
   26 
Cunningham, J.S. and Zalokar, N. (1992) The Economic Progress of Black Woman, 1940-
1980: Occupational Distribution and Relative Wages. Industrial and Labour Relations Review 
45, 540-555. 
 
Dunifon, R. and Duncan, G.J. (1998) Long-run effects of motivation on labor-market success. 
Social Psychology Quarterly 61(1), 33-48. 
 
Egbert, R.L., Meeland, T., Cline, V.B., Forgy, E.W., Spickler, M.W., and Brown, C. (1957) 
Fighter I: An Analysis of Fighters and Non-Fighters. HumRRO Technical Report 44. 
 
Ekberg,  J.  (1997)  Hur  är  arbetsmarknaden  för  den  andra  generationens  invandrare? 
Arbetsmarknad och Arbetsliv 3, 5-16. 
 
Farkas, G. (2003) Cognitive Skills and Noncognitive Traits and Behaviours in Stratification 
Processes. Annual Review of Socioloy 29, 541-562. 
 
Forslund, A. and Antelius, J. (2000) How Reliable are Register Data for Studies of the Return 
on Schooling? An examination of Swedish Data. Scandinavian Journal of Educational 
Research 44, 341-355. 
 
Gardeazabal,  J.  and  Ugidos,  A.  (2004)  More  on  Identification  in  Detailed  Wage 
Decompositions. The Review of Economics and Statistics 86, 1034-1036. 
 
Heckman, J. (2000) Policies to foster human capital. Research in Economics 54, 3-56. 
   27 
Heckman, J.J. and Rubinstein, Y. (2001) The Importance of Noncognitive Skills: Lessons 
from the GED Testing Program. American Economic Review 91(2), 145-149. 
 
Jones,  F.L.  (1983)  On  Decomposing  the  Wage  Gap:  A  Critical  Comment  on  Blinder´s 
Method. Journal of Human Resources 23, 279-295. 
 
Long, J.E. (1995) The Effects of Tastes and Motivation on Individual Income. Industrial and 
Labor Relations Review 48, 338-351. 
  
Murname, R.J., Willet, J.B., and Levy, F. (1995) The Growing Importance of Cognitive Skills 
in Wage Determination. The Review of Economics and Statistics 77, 251-266. 
 
Nordin,  M.  and  Rooth,  D-O.  (2007)  The  Income  Gap  Between  Natives  and  Second 
Generation Immigrants in Sweden: Is Skill the Explanation? IZA Discussion Paper No. 2759. 
 
Oaxaca,  R.  (1973)  Male-female  wage  differentials  in  urban  labour  markets.  International 
Economic Review 14(3), 693-709. 
 
Oaxaca,  R.  and  Ransom,  M.  (1994)  On  Discrimination  and  the  Decomposition  of  Wage 
Differentials. Journal of Econometrics 61, 5-21. 
 
Oaxaca,  R.  and  Ransom,  M.  (1999)  Identification  in  detailed  wage  decompositions.  The 
Review of Economics and Statistics 81(1), 154-157. 
   28 
Osborne, M. (2000) The Power of Personality: Labour Market Rewards and the Transmission 
of Earnings. University of Massachusetts. Ph.D. dissertation. 
 
Osborne, M. (2005) How important is your personality? Labour market returns to personality 
for women in the US and UK. Journal of Economic Psychology 26, 827-841. 
 
Rooth,  D-O.  and  Ekberg,  J.  (2003)  Unemployment  and  Earnings  for  Second  Generation 
Immigrants in Sweden – Ethnic Background and Parent Composition. Journal of Population 
Economics 16 (4), 787-814. 
 
Schröder,  L.  and  Wilhelmsson,  R.  (1998)  Sverigespecifikt  humankapital  och  ungdomars 
etablering på arbetsmarknaden. Ekonomisk Debatt 8. 
 
Suits, D. (1984) Dummy Variables: Mechanics V. Interpretation. Review of Economics and 
Statistics 66, 177-180. 
 
Waddell, G.R. (2006) Labor-Market Consequences of Poor Attitude and Low Self-Esteem in 
Youth. Economic Inquiry 44(1), 69-97. 
 
Yun,  M-S.  (2005)  A  simple  solution  to  the  identification  problem  in  detailed  wage 
decompositions. Economic Inquiry 43(4), 766-772. 
 
 